Oct ober 25, 2001

MEMORANDUM FOR: St ephen J. Frakes
Chi ef, Project Devel opnent Branch

FROM Charles W Challstrom
Director, National Ceodetic Survey

SUBJECT: | NSTRUCTI ONS: GPS (Observati ons at ANACOSTI A
MARSH RESTORATI ON PROJECT, WASHI NGTON D. C.
(GPS- 1625)

Task Number: 8K6D20

GENERAL :

The National Geodetic Survey (NGS), in cooperation with

t he National Ocean Survey’'s (NOS) Center for Operational
OCceanogr aphi ¢ Products and Services (CO OPS) and O fice of
Response and Restoration (ORR), and with the Washi ngton
Metropolitan Area Transit Authority (WVMATA), has established
control stations in the Anacostia Marsh Area, Washi ngton,
D.C. These stations will be tied to the |ocal Federal Base
Net wor k/ Cooperative Base Network (FBN CBN) through GPS
observati ons.

PURPOSE

CO OPS and NGS have agreed to support ORR with a marsh
restoration project at Poplar Point along the Anacostia River,
across fromthe Washington Navy Yard. Fromthe water |evel/

ti dal datuns aspect, there are three main goals of the
project: 1)establish local tidal datum el evations for the
marsh site using available historical information and the

cl osest operating National Water Level Observation Network
(NWLON) station; 2)estimate the long-term sea | evel trends and
variations at the marsh site using the closest |ong-term NALON
station; and 3)analyze the frequency of high waters relative
to the present marsh surface and the duration that the marsh
surface i s inundated due to the el evations of high waters.

N/ NGS21: RISi cl ari: 713-3194: ang: 10- 23-01
A: \ ANACOSTI A. GPS
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The role of NGS is: 1)to transfer the water |evel datum
information, which is on the opposite side of the Anacostia
Ri ver fromthe Washi ngton Navy Yard, to the project area, and
2)to establish geodetic control in the area to use during the
construction phases of the restoration project.

GPS _SPECI FI CATI ONS:

Bench marks used in this GPS survey are: 304 BPP, F 305, F4AR,
FO5 NAVY, and NVBM Station occupation and observing
procedures shall be carried out in accordance with the "NGS
Oper ati ons Handbook"” and appropriate equi pnent user manual s.

Data formats and digital file definitions are given in "Input
Formats and Specifications of the National Geodetic Survey

Data Base," Volune |, Horizontal Control Data, Federal
Ceodetic Control Subcomm ttee, Septenber 1994. Success in
nmeeting the accuracy standards will be based on repeatability

of measurenents, adjustnent residuals, and analysis of |oop
m scl osures.

CGeneral specifications for the project are given in "Geonetric
CGeodetic Accuracy Standards and Specifications for Using GPS
Rel ative Positioning Techniques," Version 5.0: dated May 11,
1988, reprinted with correcti ons August 1, 1989.

Specific to this project is that at the site, two sessions of
2 hours each shall be observed at each station. |In order to
provi de a check, the equi pment shall be broken down and reset
with a mninmum of 30 m nutes between the two sessions. Since
the CORS site nust be tied to the nearest FBN CBN station,
the FBN/CBN tie station (or backup station) nust be occupied
simul taneously with the two reference marks. The survey party
shall check the NGS CORS Web page for information regarding
CORS data availability immediately before and after the
collection of GPS data. Data fromthe CORS site nust be
avai l abl e for the schedul ed occupati on, otherw se,
reobservations will be required.

GPS DATA ACQUI S| TI ON:

Data collection shall be acconplished at 15-second epoch
intervals referred to the mnute. The Trinble 4000 series
receivers nmust collect data in the conpressed node as
specified in the Trinble users manual. Track satellites down
to a 10-degree el evation angle.
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Record weat her data at the begi nning and end of the session.
Met eor ol ogi cal data shall also be collected i mediately after
an obvi ous weat her front passes during the session and

i mmedi ately before it passes, if possible. Atnospheric
pressure and relative humdity neasurenents nust be made at
approxi mately the same hei ght as the GPS antenna phase center.
Record on the observing log the time and place that the

weat her data were gat hered.

Antenna set-up is critical to the success of this project.
Fi xed-hei ght tripods are preferred for all receivers. The
pl umbi ng bubbl es on the antenna pole of the fixed-height

tri pod nust be shaded when plunbing is performed. Plunbing
bubbl es must be shaded for 3 m nutes before checking and/ or
re-plunbing. The perpendicularity of the poles nmust be
checked at the beginning of the project and any other tinme
there is suspicion of a problem

VWhen a fixed-height tripod is not used, the height of the
antenna nust be carefully neasured to prevent station set-up
bl unders. Tribrachs used for these set-ups nust be checked and
adj usted when necessary. Totally independent neasurenents of
t he antenna hei ght above the mark in both netric units and
English units nust be nade before and after each session.
Someone ot her than the observer nmust check the neasurenent
conputations by carefully conparing neasurenents and then
entering his/her initials on the |og.

A | egi bl e rubbing of the marks nust be made at the tinme of
the first occupation of a station. When not feasible to nmake
t he required rubbing, a plan sketch of the mark nust be
substituted, accurately recording all markings. |In addition,
a | ayout sketch of the facility should be made. |Include the

| ocati on of the marks, antennae, buil dings, and any other
identifying characteristics of the area on the sketch, as well
as the approxi mate hei ght of the CORS antenna. Take

phot ographs of the CORS antenna, site |ayout, reference
stations, and any unusual situations.

The success of this project requires that the highest quality
GPS data be collected. Therefore, during each station
occupation, the operators shall carefully nonitor the
operation of the receivers. Any irregularities in the data
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due to equi pment mal function, DOD adjustnent of the satellite
orbit, obstructions, etc., nmust be reported to N NGS21 as soon
as possible. If the quality of observations for an observing
session is questionable, notify N NGS21.

VECTOR COMPUTATI ONS:

Dat a managenent, quality review, and final vector processing
wi Il be acconplished using PAGES. Vectors will be conputed in
the International Terrestrial Reference Frame (I TRF) using the
nost current epoch and precise ephenerides. Use 30-second
epoch interval for processing. The GPS data and positions for
the antenna are avail able from NOAA's CORS GPS networ k
Monument positions will be used for CORS when avail abl e,

ot herwi se, antenna reference point (ARP) positions will be
used as the reference station. Use 15 degrees as the cutoff
angle in data processing. A cutoff angle of 10 degrees may be
used when necessary to inprove results.

The type of final solution, L1 versus ion-free, wll depend on
the length of the vectors. For vectors fromthe antenna to
the other stations at the site that are less than 5 kmin

| ength, the final reduction will consist of an L1 fixed
solution. For the |local FBNVCBN tie, there will be vectors
conputed fromthe antenna to the ties which are greater than 5
kmin length. These vectors will be conputed in a separate
processi ng session fromthe short (less than 5 km vectors.

In general, vectors greater than 10 kmin length are to be
conputed in an ion-free fixed, or partially-fixed, solution.
In all cases, integer ambiguities will be fixed for each
vect or whenever possi bl e.

The quality of collected data shall be determ ned fromthe

pl ots generated from PAGES and by anal ysis of repeated vectors
and/ or conparison of station positions, and free adjustnent
resi dual s and/or | oop m sclosures.

Ri chard H Foote of NGS will performall quality checks for
conformance with NGS format standards such as executing
sof tware programs COWPGEB, OBSCHK, and OBSDES. The final |ITRF

vectors will be assessed and transforned to the NAD 83
coordi nate system usi ng program ADJUST. The NAD 83 position
for the CORS antenna will be used in the adjustnents as the

constraint. For the other stations, conpare the conputed NAD
83 positions to the published NAD 83 positions, if avail able.
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The data and results will be submtted to the Observation and
Anal ysis Division. All B-files and Gfiles must be conplete,
i ncludi ng *25* and *27* records.

GPS DATA:

Cbserving wi ndows shall be selected and nodified as necessary,
to maxim ze satellite visibility for each session.

The project report and GPS data listed in Appendix L, Vol une
|, of "lInput Formats and Specifications of the NGS Data Base"
must be transmtted to the Project Devel opnent Branch. Any
data consi dered suspect as to quality in achieving accuracy

st andards should be sent in inmmediately for office review
Backups of transmtted data nust be held until notified by the
Proj ect Devel opment Branch.

For the ANACOSTI A project, the data set collected shall be
named “dcgp091d.894". All records in connection with the
project shall be titled “ANACOSTI A MARSH RESTORATI ON GPS
PROQJECT, 2001". The project nunber is GPS-1625.

STATI ON DESCRI PTI ONS:

Station recovery notes nmust be submtted in conputer-readable
form usi ng WDDPROC software. |nclude the nane, address, and
t el ephone number of property owners or other contacts.

LI Al SON

The street address of the follow ng NGS office in Building
SSMC3 i s:

1315 East-West Hi ghway
Silver Spring, MD 20910-3282

Questions concerning the leveling portion of the project shal
be directed to:

Roy W Anderson

Proj ect Devel opnent Branch

Spatial Reference System Divi sion
SSMC3 -- N/ NGS2, Station 8709

Tel ephone: 301-713-3194, ext. 110
Fax: 301-713-4316

E-Mail: Roy. Anderson@oaa. gov



Anacostia Project contacts:

Don Fal ken, Jr.

Washi ngton Metropolitan Area Transit Authority
Assi st ant Manager, Lab/ Survey

O fice of Program and Qual ity Managenment
Department of Transit System Devel opnment

600 Fifth Street, NW

Washi ngton, DC 20001

Tel ephone: 202-636- 3882

Fax: 202-635-6680

E-mail: df al ken@umat a. com

Ri ck Drei st

Di strict of Colunbia Surveyors Office
941 North Capitol Street, N E.,

Room 2700

Washi ngton, DC 20002

Tel ephone: 202-442-4699

Fax: 202-442-4869

E-mail: rdreist@icra.dcgov. org

LT Kim Ni el son, USN

Naval Historical Center

Washi ngt on Navy Yard

805 Ki dder Breeze Street SE

Washi ngton Navy Yard, DC 20374-5060
Tel ephone: 202-433-8213

Fax: 202-433-7759

E-mail: Ni el son. Kimanhhc. navy. m |

Ji m Rosenst ock

Nati onal Park Service

Nat i onal Capital Parks-East

1900 Anacostia Drive, SE

Washi ngton, DC 20020-6722

Tel ephone: 202-690-5161

Fax: 202-690-0862

E-mail: Janes_Rosenstock@ps. gov



ADDRESS:

Keep the Project Devel opment Branch informed of the party's
physi cal address and tel ephone nunber at all tines.

PUBLICITY:
See "NGS Operations Handbook," Section 1.4.1.
EXPENSES:

Expenses for this project will be charged to Task Nunber
8K6D20.

TRAVEL :
Travel and per diem are authorized in accordance wi th Federal
Travel Regul ations, Part 301-11, Per Diem Al l owances. Current

per diemrates were effective October 1, 2000.

ACKNOW EDGVENT::

Pl ease acknow edge recei pt of these instructions in your
Mont hly Report.

At t achnment s



Ccc:

N NGS - D. Zilkoski

N NGS - S. Msenheinmer (first page only)
N NGS - D. MI bert

NNGS1 - G Mtchell (first page only)
N/ NGS11 - S. Cofer

N NGS2 - E. McKay

N/ NGS21 - S. Frakes

N/ NGS21 - R. Anderson

N/ NGS21 - C. Craig (first page only)

N/ NGS21 - D. Hendrickson

N NGS4 - E. \Wade

N/ NGS42 - D. Crockett

NOPS - S. GII

N OPS1L - K. Tronvig

NORR - A Merten

FGCS Menbers (first page only)

Washi ngton Metropolitan Area Transit Authority -
Don Fal ken

District of Colunbia Surveyors O fice - Rick Dreist

Naval Historical Center - LT Kim Ni el son

Nat i onal Park Service - Jim Rosenstock



